1. Introduction
===============

Endoscopic retrograde cholangiopancreatography (ERCP) is an invasive technique used to evaluate and treat biliary and pancreatic diseases.^\[[@R1]\]^ Potential complications associated with ERCP include pancreatitis, hemorrhage, cholangitis, cholecystitis, perforation, and cardiopulmonary difficulties. Miscellaneous rare complications include ileus, hepatic abscess, pneumothorax, pneumomediastinum, duodenal hematoma, portal venous air embolism, impaction of therapeutic devices, and stent-related issues.^\[[@R2]\]^ In this report, we discuss a rare case of prolonged cholestasis associated with severe pruritus following ERCP after the removal of a common bile duct stone.

2. Case presentation
====================

A 68-year-old Chinese male worker presented with intermittent epigastralgia and tea-color urine for 1 week. He denied any past and family history of hepatitis, concomitant drug use or alcohol consumption. Physical examination revealed icteric sclera and epigastric tenderness. Laboratory findings were white blood cell count of 6100/μL, aspartate aminotransferase level of 76 IU/L (normal value, \<37), alanine aminotransferase level of 226 IU/L (normal value, \<41), total bilirubin level of 10.2 mg/dL (normal value, \<1.5), alkaline phosphatase level of 179 IU/L (normal value, \<129), and γ-glutamyl transpeptidase level of 186 IU/L (normal value, \<61). Abdominal sonography revealed gallbladder stones with a dilated biliary tree.

Under the impression of obstructive jaundice, ERCP was performed after pre-treatment with intravenous cefazolin and an intramuscular injection of meperidine. A biliary tree injection of 14 cc of an ionic, high-osmolarity, iodinated contrast agent (sodium and meglumine ioxitalamate, Telebrix35, Guerbet, France) showed a filling defect in the common bile duct. Following a biliary sphincterotomy, a black stone was extracted using a balloon catheter. The patient had neither abdominal pain nor fever after the procedure. However, the serum bilirubin continued rising and was accompanied by severe pruritus. An abdominal computed tomography scan showed pneumobilia in the common bile duct, without the presence of any residual stones. Oral ursodeoxycholic acid (UDCA) (400 mg 3 times daily) and cholestyramine (4 g 3 times daily) were prescribed from 3rd day after ERCP. Total serum bilirubin increased up to 35.2 mg/dL on the 21st day after ERCP (Fig. [1](#F1){ref-type="fig"}). For the study of unusual prolonged cholestasis following ERCP, a percutaneous liver biopsy was performed. Histology revealed marked cholestasis with portal inflammation, consisting of lymphocytes, eosinophils, and neutrophils. No granuloma or plasma cells infiltrate were observed. Drug-related cholestasis was considered (Fig. [2](#F2){ref-type="fig"}). From the 7th week after ERCP, his symptoms and markers of cholestasis were improving. Serum total bilirubin returned to be normalized (1.1 mg/dL) on the 106th day after ERCP. The patient understood the disease course as a complication of contrast agent. The patient has provided informed consent for publication of the case.

![The clinical course of the patient.](medi-99-e18855-g001){#F1}

![(A) Liver biopsy result showing marked cholestasis with portal and periportal inflammatory cells aggregation (H&E stain, ×200). (B) Portal inflammation consisting of lymphocytes, eosinophils, and neutrophils. No granuloma or plasma cells infiltrate are seen (H&E stain, ×400). H&E = hematoxylin and eosin.](medi-99-e18855-g002){#F2}

3. Discussion
=============

ERCP provides a valuable diagnostic tool and possible therapeutic intervention for the patients with obstructive jaundice. Using sphincterotomy or papillary balloon dilatation and subsequent stone removal, ERCP is currently the standard endoscopic therapy for the treatment of choledocholithiasis related obstructive jaundice. If hyperbilirubinemia does not resolve after ERCP, there is possibility of incomplete biliary drainage due to a retained stone, blood clot, poorly functional biliary stent, ascending cholangitis, or less frequently drug-induced cholestasis. Further imaging for differential diagnosis is mandatory.

Prolonged cholestasis is considered a rare complication of ERCP.^\[[@R3]--[@R8]\]^ The exact mechanism remains unclear, although it is speculated due to an allergy to the contrast agent or the premedication before ERCP.^\[[@R4]\]^ Liver injury due to idiosyncratic reaction was postulated. The adverse reaction may be contributed to the contrast material being infused under high pressure, which can have a toxic effect on the liver with disruption of canalicular plasma membranes.^\[[@R3]\]^ Systemic distribution of the contrast medium from the bile duct and the spreading of the agent extracellularly to the nearby tissues might be responsible for direct toxic liver injury.^\[[@R8]\]^ However, the osmolality, ionic nature, and injected volume do not seem to be associated with the risk of injury. A "re-challenge test" could confirm the diagnosis, but it was believed that this might expose the patient to potential risks and was unethical. In some reported cases, the repeated cholangiography in diagnosis for residual choledocholithiasis occurred as an unintentional, re-challenge test to lead more prolonged cholestasis.^\[[@R3],[@R5],[@R6],[@R8]\]^ The cause-result time connection between the use of a contrast agent and increase of bilirubin indicated the possibility of toxicity and strengthened the association.^\[[@R8]\]^ Cefazolin and pethidine were given as a premedication for our patient. These agents have been reported to cause cholestasis.^\[[@R9],[@R10]\]^ Thus, additional liver cell damage caused by these agents should not be dismissed. Only re-challenge test can exclude their effect of hepatotoxcity, but it is impractical in this ill patient. From the pathophysiology of direct injury in bile duct, we believe that the contrast is most likely offending agent of prolonged cholestasis.

We performed a systematic search of the MEDLINE database with keywords of "cholestasis" and "ERCP" in the published articles from January 1, 1970, to January 1, 2019, and there were 8 reported cases with prolonged cholestasis more than or equal to 30 days (Table [1](#T1){ref-type="table"}). In these 9 patients (including our patients), the mean age was 53 ± 11 years old, and 67% of the patients were male. Three patients had ever received second ERCP due to concerns of a retained stone or inadequate biliary drainage, and the jaundice worsened following the re-challenge test using the contrast agent. The mean peak of total serum bilirubin was up to 20.4 ± 11.8 mg/dL (range: 6.8--45.3 mg/dL), and occurred on 16th ± 7th days (range: 6th--28th days). Jaundice recovered after mean time of 54th ± 22th days (range: 30th--106th days). UDCA and cholestyramine were the most used medications. Five patients responded well to prednisolone 30 to 50 mg per day. The prognosis was favorable without long-term consequences.

###### 

The course and treatment of 9 cases of prolonged cholestasis after endoscopic retrograde cholangiopancreatography.
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There is currently no standard medical therapy for post-ERCP cholestasis. Combined UDCA at a dose of 15 mg/kg and cholestyramine at 4 g 3 times per day was successful in 1 patient.^\[[@R6]\]^ Prednisolone treatment at 30 mg/d had been reported in refractory UDCA cases.^\[[@R3],[@R4]\]^ It has been suggested that a short course of glucocorticoids may improve biochemical abnormalities that persist following UDCA.^\[[@R4]\]^ Plasmapheresis had been used in patients with persistent pruritis and cholestasis despite treatment with UDCA, cholestyramine, and glucocorticoids.^\[[@R5]\]^

Prolonged cholestasis is a rare complication associated with ERCP. Clinicians should be aware of this uncommon side effect of the contrast agents. Using noninvasive imaging instead of repeated cholangiography to ensure the clearance of bile duct stones can avoid the worsening of jaundice again. Although the cholestasis was usually prolonged, the outcome was favorable without long-term consequences for the patient.
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